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v . & Task 15:

-t :
d .- User Information
' . : for
o0 ‘
o . * . Sclence Prochss Measure Form-B :
. r : : .
O ) Vo :
o B :‘ A : ‘ ' i )
(== . Before you administer the Sclence Process Measure, place oh your bt
et - desk or on a large table the following  tems for the teachers to use
as needed: . .
\ . . i . "‘ 4
L equal-arm Ralance I container of water . °
30~ ﬁmaru|er« - _ . paper cllips, metal nuts, °®
. : . or gram, masses - ¢
N N several graduUd cyllnderS‘ .
¢ .[ - ) -‘ . [} . . o - s

high

Place on your desk a con'rainé‘ labeled "Task 15." The
teachers are to estimate Its. dlamefer, height, and- vo! ume.
An unmarked cylindrical object such as a +in can is
satisfactory. Yhe object should bé at least one decimater

| g S
Each teacher should hawe an oﬁjecf vﬁ\ose length or dia-

meter can be easlly measured with a 30 cm ruler. The ol
object should be hollow so that it can be filled with
water and he volume of water measured to determine the
volume of the object. Paper cups, tin cans, plastic
vials, and drfnking glasses are saﬂsfacfory'.
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SCIENGE PROCESS MEASURE -~ FORM B¥* - ' 4

‘- ‘ . - ;
. Please comp}efe each of the tasks to the best of ybur abi§i+y in
. @‘ the Tnme al lowed. Perform the tasks for which you feel most competent
‘ f:rsf Then return to those tasks you skipped. - -

Plece'allvreSponses on the. :gsfonse sheet. You will neéd ObJeCTS ) T
for “tasks 15 and 18. Please do not}write: |n this booklef o

-
-
%

-

. 1. On the response sheet are several statements. Indicate with an M CLE .
in the appropriate box which statements are inferences and whfch are N
rypotheses. - '
2. -Hére is a table of data co!lecfed during an investigation to find ouf . o
" thow many feet it took for a car fo stop aftér the brakes were ‘ "
applied. when the car was travelling at di fferent speeds. . ~ - ! .
. &
Speed, o Braking Distance,
. " km/hr . metars ‘
- ” . . .
20 . L 3.5 - ' P
. - . - ‘ « -
- . 49 ., 10.0 - .
e ) t» 4
. a 50 s - 15.0 e T
60 ‘ 21.5 : S - )
‘ . - s
.70 . 30 | |
80 . 40.5 .+, ) o~

Construct a point graph of %hese data.on your response sheef Be
) . Cerfa:n to laRe!l ‘the axes .

£

, .
- 3. Task 2 described an investigatian, of the braking dssfance of a car.

ilame the manipulated variable and the responding variable for this

experiment, - - o ..
- . ‘ . : {
4. On the reSponse sheet, check the patterns that are symmetrical with
respect to a line. !f nope Is symmetrical wPth respect fo a tine,
~check "No pattern Is symmetrical with respect to a line.' Suppose
~you could cut out the figures. Describe how you would distingui'sh ) :
« "which patterns are symmetrica! and which are not symmefrtcal " 4 J
o .

[ T < ‘&
]

.

A modified version of Science Process Measure for Teachers (ARAS) 1969
Dennis W. Sunal, 'West.Virginia University
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5. Below Is a fable of data about eight children in a class. Consfrucf a
mulfnsfage classification 'that could be used to udenfnfy each of fhe

eight children.

. & o !
/ 3
. Bi rthday X Height Siblings
' 1- ! .
* F . » .
.o, hName Before '| After >12. |<12 0-3 >3
, . June 30 June 30 * dm dm
John ( -+ . VvV’ ‘ v
o )
Kar| vV’ P v’ ) [Vl
] - ., { .
' Larry L7 : v V- <t .
Mal"k ‘l// M ' "/ [‘ .
Nea | v V- ) o -
‘ .. ) 1] 4 ’ v -
Oscar L Vfi v
: ' - . : _ .
Pau" . |.A ‘ / N ) V/‘ -1, ‘
Quentin | -} v’ k/i . : ' N \
N 3 . .
6. A feacher‘:;owed his class the following containers:
- ‘ ' ) . ’
_ fCon%ents Observation
~ A - Opoen container of nowdered gelatin no mold ] )
1 ' ' “ { ) ! - ! hd ,
n . B Open container of gelatin and water much mold
4 . l s . v s . ! ¢
* C Open container of powdered agar no mold B |
i [ « I
% ' ‘ t - :
, D Open container of g@&gar and water much mold - .
. , .
. The class made the following inferences based on these observations: . )

Moldswill not grow on dry suhstances.
Air is necessary for mold to grow.

inference A,
,5nference.é.

<L ) . ‘ ‘ i : ¢
Wnich observations supporT each of .these ;nferences?

N .

7. State a rule'for determining the fxme rate of change of a proper#q or

’ “position of an object. ‘ * | ‘ . .
8. A kickball is 0.5 mefer around (circumference). From the pitcher's' |
mound to homep}afe is ten meters. When a chl'ld rolls the balt on the - .-
) , ground, it takes two seconds for the ball to roll ?rom fhe pitcher's
fe mound to homep!afe g
‘ What is *the average speed of ‘the ball in: - ) - N
s . ‘ ¢ . ) ! [
* A Meters per, second? - ; . - ’

8. Number of revojuftons per Second7 4

»
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| 9. On-the response sheet Is a graph. Place an “X" over.a point that.
. represents an observation. Draw an arrow to identify any foint on N
the curve that represents a prediction. - . T o
' .- - v : ) -
10.  On fﬂé basis of the information in'*the graph shown for Task 9, write .
" your predictions bt the numbér of miliiliters.of gas that would be P
given off each minute if the temperature of the culture of yeast were '
set at: t ( . Co. o
- Al 46.(C ‘ . [} A . '
" :B. 9%°C . ‘ @ -'

Y

11. Two jars of the same size and shape were half-filled with water. Four .

ice cubes. were added to one jar, and eight to the other. The experimenter .

observed that the four ice cubes took 20 minutes to melt and. the eight

ice cubes took 60 minutes. Based upon’thi€ information, three children

predicted the melting time for six ice cubes in a jar half-f1lled with

water: . - . " : .
Jim predicted 45 minutes . . ' . !

2

John predfcfed 40 minutes °~ . e '
/ George predicted less thaan.40 miguies,~bu1;nbfe than 2Q minufes.

Vrder these three predictions frommost to least relfable and describe
» the basis for your decision. ' f "
12. The'fallowfngltane gives some data from a'large group of people about
how often color blindness occurs iry?he children of parents who are or
are not.colorblind: ' .

; : R Sons Dauaohters -
{,_'- ' oo, : . . -~
1A."” When both father and mother are color-blind,
color blindness in. the children occurs as all atl - .
fol lows: . ’ - . N
- 4 5. . . ~
B. When mother is color-blind and father is '
. not color3blind, color blindness in the ' all none
& h__children is as_follows: < . -
" A~ , lc. When father is color-blind ahd mdther is not ‘ _ ‘
not- color-blind, color blindness in the chifd-} 0.25 0.25
ren is as follows:
Ib. ‘ When neith® father nor mother.is color- . ' p
blind, color blindness in the children is 0.25 none
" as follows: , .
. . = 2 . -
fndicate whether the data in each row support or do not support the
following statement about colorblindness: ¢

. e .' ) ]
|f one or both parghfs\are colorblind, at least half of ;%e children will
be colorblind.’ . - - |
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13. Examine carefully the ptcfures of the items shown in the following
figure. Write a description®of item "N" so that another .person
could read your description and plck out Iftem "N" from among ali

of them.
. ]

]
\ K L
I3
focooo o,
o o
cooo0oo| "

) 0 of . - ' ~

O Nl e ] \ : N 3

! H 'Y . . \ a . ‘ “‘ ’
14, Different children made fhese*sfafemenfs about an object inside a -
sack. They had -felt and smelled fhe ODJECK but had not lcoked at it

. .

A. It Ts a/fube c# glue. : ‘ ' \ '
' B r{ can be bent. ' n\ : -
c. . It smells |ike peppermint Eandy. \

D. It feels Ilke a tube that is not full. -\ &
E. It might be a tube of toothpaste. ‘

*

F._ It is a plastic tube. o

{ i
Indtcafe whether each statement is an observation, 'an inference, or

neither. \
15. Aflfhe front desk is an quecf labeled !"Task 18N w:fhouf using any
meaguring instruments, you are to record the fol!ow:ng estimations
for this object on the response sheet: \
"A. Diameter of fhe object in millimeters.

+« B. Height of the object in decimeters. : \ .

Volume of water that.the object could hold when fﬂlled fud |,
in liters. |




16. A chi'ld cansfrucfed the nnfarencs fhaf a pofafo«cuf ‘in fhe shape of | .
, a cube wil]| tose wafer faster fhan a potato cut in the shape of a
cylfnder.‘ :

Describe a test of this inferepde.

|

ST

List the variables in your test: P | ’
' 4 .
17, Two sfoppered tubes confa:ning differenf liquids were turned. upside ] .
' down at the same time. An air babbie in each then began to rise to- * ‘ )
the fop, as, shown in Thls ffgure L B
\ From this observationa child made . .
' : fhis hypothesis: Air bubbles rise
faster in some krnds of liquids- »
. than.in ofhers ' . ‘
While the child was testing his idea, he observed that air hubb les
rise faster in liquids A and 8 when they are warm than when They
are cold. On fHe basis of this new _information, revige the hypothesis
or:gznal!y made by the chi ld. ‘
18. The fnstructor will name an object for use in this task. Measure the .
‘length and volume of this object. You may use any of the materials '
at the front desk to help 'you make these measurements. Record the '
measurements on the response sheet. . a -t
. w
" g— .
£ “ .
. =~ ( s
. - f“ &
< r * ’
\ V . P . ,
/
. . - -
| .
|




. FORMB . RESPONSE SHEETS.

. : } |
. Cheék_*he appropriate boxes: | B .

- - .

Inference - Hypothesis - -, ) ’
. The.fure§ on this Stingray bacycle wear

RN D e D out fast because the.wheels are smail.

Small tires wear out faster than large
tires.

| oo .‘

A tree that is green in the winter has.
need!eii - :

“

., | This tree has leaves instead of needles
] .~ so it witl not be green next winter.

.
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6. Observationsthat support Inference Ax L :
‘ I ) . ‘ L] * ] “ ‘ ‘ )
L T ) - -—
N .
{ OQObservatjors that suppo inference B: . .
. - - a ¢ - - -
N ) ' - -
. ) % " -
7. The rule for determining the time rate of change of a property or A
position of &m object is: 1 o, .
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. ' N . Volume of Gas Given 0ff Each Minute by Yeast
. -’ 3, L Cultures Grown at Different Tempetnsyz‘es )
. <. ", 45 SEN il s | i

- . - s e - - - A o

.ﬁl,lilice:s s RS . . /
of bas 22 : Ll 1

Given Off D gouhe d ! T . .
Each Minute. ‘/ | I S Sl - ' M IR : o

" by Culture P 1= = DA ity S ’
of Yeast NEREES S Rt | S KR P .

0~ 10 20 30 Aq S0 60 70, 80 90 100

Temperature in c° : »
[ * [ . ¢ . . -

Most reliable - « Least reliable

‘ -
Basis for the above ordered sequence: . .

- Y4 * - . .
Check the appropri af‘t'e' boxes : o~ : .
Support the Do Not Support | { - g '
Statement” the Sfatement - . '

r/ ain w AZ . .
o . O :’?‘W/. R

RN . . "

- Dafa in Row B “ ) . ‘
R B A
-, .- t 4. - gafa h/Row c . ‘< , o

Data in Row-C : . [
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14, A, Obseryaho& Inferance : Neither
. Lt 1 ' .
B. Observation Inferance . Neither .
. . .
C. Observation Inference Ne'i ther -
. . . - « £- -w
D. Obse r;vaf ion ' Inference Neither
E. -Observation ' . Inference ‘ Neither
F. Observation Inference * Neithér .
15. A\ Diameter in millimeters . d X
~ B. Height in decimeters
C. Volume of water in lifers i -
. A .
16. Test of the inferenee:_ . -
' . ) !
k'8 - - . .
Lo - el -
% . = “ e
¢ o
5 : : - - .
- a i v ’
- Manipulated: variable is___ . ) .
2 l . -
. ‘:_ M‘ . v‘t}‘v B ‘:
Responding variable is__ ~ - R )
' , o £
Variables held constant are . , !
, 4,
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SC!ENCE PROCESS"MEASURE‘—— FSRM 8
KEY TO'RESPQNSE SHEET v

- e t .
< -
- ‘e

PR . ‘. - .‘ ' ‘.' - - L
All . statements should be, correctly identified.

.Jdnference Hypothesis *

L

. The" tires on- Thls Sfrngray bscycle
wear ouf‘fasf because the wheels.are
smal!, .o D
“ - L] .
Smallcfnrgs wear ouT faster than

/ Iarge Tsres.( ‘ A

- .
¢
[ ]

A f:ae Thaf is green ‘in 1% winter has’
needies, *

. -
|} . - . ¢

- ‘ . . i
This trée has {eaves instead of needlés
so it will not be green next winter.

-
L :

L 3

All of\these criteria must be met far an acteptable r‘espcSnse:r

-
L]

. Labeling.of both axés.. PR

2. dq,'O)-aT the intersection of #ﬁe'ages.

3. Equal intervals 38 ] he unit along an axis.
s ' ' .
i . g g
4. «Approxtmafefy correch 1océfton f five of the SIX/pOlnTS.

€
.

-

v : rRaa
heiob ot § b coan o
] ]

S BN u

R [0 GRIGAN SL DU S
—t im -
e

Braking
Distance,
" mgters?t

. _

T e

T T S

-Speed, km/hr




L)

brakgng distance.

! /l -
Béfh var;§b+es must be correcfly named ﬁor an accepfable response. !/

¢

‘

.
. ~

. The manipulafed var:aple is The sdéed.

r

~
.
\.

r

-

The .responding variable Is thé

-
~

-’

-

;‘fdr The change to -occur.

¥

For an acceptable response, only PaHern‘A and B.sholld be checked
and the descrspf;on should includeé a statement about foldtng fhe~c
.- out. f:gures to see whafher they have matching ha!ves .
. 3 P
5. For an acceptable response the classification scheme should perm;f .
: the zdenfsflcafzon of all elghf cpsldren. ‘For example . )
. - o
” F\ ’
( - ) . . ‘.
, ’ J:k:[:m:n pp!q‘ )
- \ -
[ . L
‘Born before June 30 . Born affer June 30
- j: Ip n, o = N k m, P, 1
- _ . u
12 dm tall 12 dm tall d 12 dm Ta}! f 12 dm tall
J, n i, ot Ok, q m, p .
0-3 >3 0-3 >3 | 0-3 || 3 0-3 >3
"Isiolings | |siblings| |siblings| |siblings iblings | |siblins |kiblings | siblings
Neal John ¥ Larry Oscar Euenfin t:Kart "™ Mark | Paul |,
6. Observations A ‘and C support ‘Inference A. . )
‘::,',"ﬁbservafions B and D supporf Inference B. )
q;f%?MLThe time. ,rate of change of a property or pos;Tton of an ob ject 3
7§§t£,P$s .diven by the amount of change dxvided by the time it took




. - ’ ' ) 3 L *
I * - ’ - -~ . i . “
. " . :
8.+ A. Am/second > ‘ : . \- :
, . ] - .0. ¢ s . . - ‘ - < -:
AP B. 10 revolutions/second ‘) - S
-t .
, & : N

9. Both of the following are reqyired for an acceptable response:’

1. * An. "X" over one of the solid black circles. booy

. ] - - . - . . N )
- 2. An arrow, pointing at any point between - the solid black circles. |~ .
. ¢ . ' . . X . . . Y
- , .- N .. . . 7 -
j0. Both.of the following are pequlired for an acceptable response: '
A. Approximately 33'mi/minute. | . e .

A ¢

B. <40 mi/minute. . .

1. An-accépfag}e response consists of a statement of the reasons. for the
sequence that is consistent with the sequence shown.

. . ° ' -
! ¢

., o . . s . 3 Y
12. Support the Do Not Support . '
Statement the Statement
Er : D _ Data in Row A f
. : . - 0

Data in Row B

‘ .
[:] @ Data in Row C
[:] ‘ Eg; . Défa itn Row D ‘ —
< - ] '\t ' | . .
13. The description should permit correct identification of Item N for @an
acceptable response.

v s _ , e - | . . \
14. . A. Inference . . .
B. Observation A v ' ¢

C. Observation

D. Observation

E. Inference , .

F. Inference




» B N\ . . ‘
15. All three eéf@mafions should be within the range of actual meaédremen?“\
+ 25%. For exampie, if the actual volume is 2.4 liters, any estimatior
From 1:8 to 3.0.liters would be acceptable. . A !
16. An acceptable response consists of correcttly namingw}he manipulated andj
responding variables at least two variables held constant, such as:
- “Manjpulated variable - shape of potatq ..~ | : .o T
. ) ‘ . A - - . Y .’
' . ‘Responding 'Variable - rate of loss of moisture . . L. -
a“ - - '.. " ‘-‘i. N - . . ) . : . .’A I . . i . » \: ‘l
"+ Variables held constant * fype of potato ™ | | _ B ' R
‘ - temperature - , o K3 -
‘ﬁgg gize-of pleces =, : ' . . 1’; .
. whether or not a piece has skin on it -
. ¢17. Any hypofhesiﬁ'abou* air bubbles rising in liquids of differen¥ X

temperatures is acceptable.

A}

18. The two measurements should

- L]
- s -

o 5
) R - ' ) .
be approximately named. Both the numeral

and unit should be_specified for each measurement for, an acceptable

\response. ‘
s
‘- i

L e ?




